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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recom¬ 
mended  Guidelines  for  Safety  Inspection  of  Dams  for  Phase  I 
investigations.  Copies  of  these  guidelines  may  be  obtained 
from  the  Department  of  the  Army,  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314. 

The  purpose  of  a  Phase  I  investigation  is  to  identify  expedi¬ 
tiously  those  dams  which  may  pose  hazards  to  human  life  or 
property.  The  assessment  of  the  general  condition  of  the  dam 
is  based  upon  visual  observations  and  review  of  available  data. 
Detailed  investigations  and  analyses  involving  topographic 
mapping,  subsurface  investigations,  materials  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  invastigation ;  however,  the  investigation  is  intended 
to  identify  the  need  for  such  studies  which  should  be  performed 
by  the  owner. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available 
to  the  inspection  team.  In  cases  where  the  reservoir  was 
lowered  or  drained  prior  to  inspection,  such  action,  while 
improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions 
which  might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  the  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  factors 
which  are  evolutionary  in  nature.  It  would  be  incorrect  to 
assume  that  the  present  condition  of  the  dam  will  continue  to 
represent  the  condition  of  the  dam  at  some  time  in  the  future. 
Only  through  frequent  inspections  can  unsafe  conditions  be 
detected  and  only  through  continued  care  and  maintenance  can 
these  conditions  be  prevented  or  corrected. 

Phase  I  investigations  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  spillway  design  flood  is  based  on 
the  estimated  ’’Probable  Maximum  Flood”  (PMF)  for  the  region 
(greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  determining 
the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition,  and  the 
downstream  damage  potential. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 

SYNOPSIS  OF  ASSESSMENT  AND  RECOMMENDATIONS 


NAME  OF  DAM: 

STATE  LOCATION: 
COUNTY  LOCATION: 
STREAM: 

DATE  OF  INSPECTION: 
COORDINATES: 


Mine  No.  51  -  Pond  3 

Pennsylvania 

Washington 

Unnamed  tributary  to  Pigeon  Creek. 
26  March  1981 
Lat.  40*07 ' 04” 

Long.  80*01*41" 


ASSESSMENT 


Based  on  a  review  of  available  design  information,  visual  obser¬ 
vations  of  conditions  as  they  existed  on  the  d  i  of  the  field 
inspection,  and  supporting  calculations,  the  g>  ral  condition 
of  the  Mine  No.  51  -  Pond  3  is  considered  to  be  .air. 

This  assessment  is  based  primarily  on  visual  observations  of 
the  embankment  and  downstream  toe  area,  which  revealed  potential 
foundation  conditions  that  require  additional  investigation. 

The  structure  is  classified  as  an  "intermediate"  size,  "high" 
hazard  dam.  Corps  of  Engineers  guidelines  recommend  the  Pro¬ 
bable  Maximum  Flood  (PMF)  as  the  Spillway  Design  Flood  for  an 
"intermediate"  size,  "high"  hazard  dam.  Mine  No.  51  -  Pond  3’s 
Spillway  Design  Flood  is  the  Probable  Maximum  Flood.  Spillway 
capacity  is  "adequate"  because  the  non-overtopping  flood 
discharge  was  found,  by  using  the  HEC-1  computer  program, 
to  be  in  excess  of  100  percent  of  the  PMF. 

The  visual  inspection  indicated  several  deficiencies  in 
addition  to  those  requiring  further  investigation.  The  defi¬ 
ciencies  can  be  corrected  or  improved  through  implementation  of 
the  following  recommended  monitoring  and  maintenance  efforts. 

RECOMMENDATIONS 

1.  Additional  Investigations:  It  is  recommended  that 
the  owner  immediately  retain  the  services  of  a  registered  pro¬ 
fessional  engineer  knowledgeable  and  experienced  in  the  design 
and  construction  of  earth  dams  to  investigate  the  extent  and 
stability  of  the  fine  coal  refuse  sediments  that  may  comprise 
the  foundation  of  part  or  all  of  the  impounding  embankment. 

2.  Remedial  Work:  The  Phase  I  Inspection  of  the  Mine  No. 
51  -  Pond  3  impounding  embankment  also  disclosed  several  other 
deficiencies  which  should  be  corrected.  These  include: 
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SYNOPSIS  OF  ASSESSMENT  AND  RECOMMENDATIONS  (CONT'D) 
Mine  No.  51  -  Pond  3 


(1)  Repairing  sloughing  and  erosion  of  the  embankment 
crest,  slopes  and  groins. 

(2)  Providing  adequate  protection  against  future 
erosion  of  the  crest,  slopes  and  groins. 

(3)  Providing  protection  for  the  spillway  inlet  from 
clogging  by  trash  and  debris. 

(4)  Improving  the  drainage  characteristics  of  the 
spillway  discharge  channel. 

3.  Emergency  Operation  and  Warning  Plan:  Concurrent 
with  the  additional  investigations  recommended  above,  the  owner 
should  develop  an  Emergency  Operation  and  Warning  Plan  including 

(1)  Guidelines  for  evaluating  inflow  during  periods 
of  heavy  precipitation  or  runoff. 

(2)  Procedures  for  around-the-clock  surveillance 
during  periods  of  heavy  precipitation  or  runoff. 

(3)  Procedures  for  drawdown  of  the  reservoir  under 
emergency  conditions. 

(4)  Procedures  for  notifying  downstream  residents 
and  public  officials,  in  case  evacuation  of  downstream  areas  is 
necessary . 

4.  Maintenance  and  Inspection  Procedures:  The  owner 
should  develop  written  maintenance  and  inspection  procedures  in 
the  form  of  checklists  and  step-by-step  instructions. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
MINE  NO.  51  -  POND  3 
NATIONAL  I.  D.  NO.  PA  00863 
PennDER  No.  63-94 

SECTION  1 

PROJECT  INFORMATION 


1 . 1  GENERAL 


a.  Authority :  The  Phase  I  investigation  was  performed 
pursuant  to  authority  granted  by  Public  Law  92-367  (National 
Dam  Inspection  Act)  to  the  Secretary  of  the  Army,  through  the 
Corps  of  Engineers,  to  conduct  inspections  of  dams  throughout 
the  United  States. 

b.  Purpose:  The  purpose  of  the  investigation  is  to  make 
a  determination  on  whether  or  not  the  dam  constitutes  a  hazard 
to  human  life  or  property. 

1.2  DESCRIPTION  OF  PROJECT 


a.  Dam  and  Appurtenances: 

(1)  Embankment :  The  Mine  No.  51  -  Pond  3  impounding 
embankment  is  an  earthfill  structure  200  feet  long,  with  a  toe 
to  crest  height  of  26.9  feet  and  a  crest  width  of  about  48  feet. 
The  embankment’s  upstream  slope  was  measured  to  be  2.4H:1V  above 
the  waterline;  the  downstream  slope  was  measured  to  be  3-8H:1V. 

(2)  Foundation :  The  impounding  embankment  may  be 
founded  partly  or  entirely  on  fine  coal  refuse  sediments. 

(3)  Principal  (and  Emergency)  Spillway:  The  princi¬ 
pal  (and  emergency)  spillway  for  Mine  No.  51  -  Pond  3  consists 
of  a  three  foot  diameter  corrugated  metal  pipe  through  the 
embankment . 

(4)  Outlet  Works:  An  outlet  works,  consisting  of  a 
submerged  pump  and  pipeline,  is  located  near  the  upstream  end 
of  the  impoundment.  The  partially  clarified  pond  water  is 
returned  to  the  Mine  No.  51  Preparation  Plant  for  reuse  in  the 
coal  cleaning  process. 

(5)  Freeboard  Conditions:  Freeboard  between  the  low 
point  on  the  embankment  and  the  spillway  invert  is  10.4  feet. 

(6)  Downstream  Conditions:  The  Mine  No.  51  -  Pond  3 
impoundment  embankment  lies  just  above  a  topographic  low  area 
that  contains  ponded  water.  Spillway  discharges  are  directed  to 
the  low  area  by  adverse  slopes  in  the  spillway  discharge  channel. 


Below  the  lower  pond,  the  downstream  channel  follows  the  toe  of 
a  massive  coarse  coal  refuse  disposal  area  on  the  left,  passes 
through  a  rock  lined  stilling  pool  and  enters  a  sedimentation 
pond  that  has  a  drop  inlet  type  outlet. 

In  the  first  3,000  feet  below  the  dam,  no  inhabited  dwellings 
would  be  imperiled  by  high  flows  from  the  impoundment.  However 
the  Mine  No.-  51  Coal  Preparation  Plant  could  sustain  signi¬ 
ficant  damage  and  loss  of  more  than  a  few  lives  could  result. 

(7)  Reservoir :  Mine  No.  51  -  Pond  3  is  about  3,700 
feet  long  at  the  maximum  normal  (operating)  pool  elevation  and 
has  a  surface  area  of  79  acres.  When  the  pool  is  at  the  crest 
of  the  dam,  the  reservoir  length  increases  to  4,000  feet  and 
the  surface  area  would  be  about  97  acres. 

(8)  Watershed :  The  watershed  contributing  to  Mine 
No.  51  -  Pond  3,.  177  acres,  is  mostly  grass  and  brushland. 

b.  Location Mine  No.  51  -  Pond  3  is  located  at  the 
headwaters  of  an  unnamed  tributary  to  Pigeon  Creek  in  Somerset 
Township,  Washington  County,  Pennsylvania.  The  pond  is  approxi 
mately  1/2  mile  north  of  Ellsworth,  Pennsylvania.^ 

c.  Size  Classification;  The  dam  has  a  maximum  storage 
capacity  of  3,496  acre-feet  and  a  toe  to  crest  height  of  26.9 
feet.  Based  on  the  Corps  of  Engineers  guidelines,  this  dam  is 
classified  as  an  "intermediate"  size  structure.  ' 

d.  Hazard  Classification:  Mine  No.  51  -  Pond  3  is 
classified  as  a  "high"  hazard  dam.  In  the  event  of  a  dam 
failure,  the  Mine  No.  51  Coal  Preparation  Plant  could  be 
subjected  to  substantial  damage  and  the  loss  of  more  than  a  few 
lives  could  result. 

e.  Ownership :  Mine  No.  51  -  Pond  3  is  owned  by  the 
Bethlehem  Mines  Corporation.  Correspondence  can  be  addressed 
to : 


Bethlehem  Mines  Corporation 
Ellsworth-Butler  Division 
P.  0.  Box  143 

Eighty-Four,  Pennsylvania  15530 

Attention:  Mr.  D.  F.  Patterson,  Chief  Engineer 

(412)  228-5500 

f.  Purpose  of  Dam:  Mine  No.  51  -  Pond  3  was  con¬ 
structed  to  serve  as  a  holding  and  settling  impoundment  for 
fine  coal  refuse  slurry  from  the  Mine  No.  51  Coal  Preparation 
Plant. 
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g.  Design  and  Construction  History:  The  impoundment  was 
designed  by  Bethlehem  Mines  Corporation,  Ellsworth-Butler 
Division,  and  was  constructed  in  stages  between  1950  and  1979. 
The  inspected  impounding  embankment  was  constructed  in  1979. 

h.  Normal  Operating  Procedure:  Mine  No.  51  -  Pond  3 
was  designed  to  operate  as  an  uncontrolled  structure.  Under 
normal  operating  conditions,  the  pool  level  is  maintained  by 
the  outlet  works.  A  spillway  provides  for  a  maximum  normal 
(operating)  pool  elevation  of  1116. 

Inflow  to  Mine  No.  51  -  Pond  3  includes  runoff  from  the  water¬ 
shed  above  and  fine  coal  refuse  slurry  from  the  Mine  No.  51 
Preparation  Plant. 

1.3  PERTINENT  DATA 


a. 

Drainage  Area 

0.28  sq .  mi. 

b. 

Discharge 

Maximum  flood  at  Dam  Facility 

Unknown 

Spillway  Capacity  at  Top  of  Dam 

Assumed  Zero 

c. 

Elevation  (feet  above  MSL) 

Design  Top  of  Dam 

Unknown 

Current  Top  of  Dam  (low  point) 

1126.4 

Spillway  Crest* 

1116.0 

Operating  Pool  at  Time  of  Inspection 

1110.6 

Toe  of  Embankment 

1099.5 

d. 

Reservoir  Length 

Maximum  Pool 

4000  feet 

Maximum  Normal  (Operating)  Pool 

3700  feet 

e. 

Reservoir  Storage 

Design  Top  of  Dam 

Unknown 

Current  Top  of  Dam 

3496  acre-feet 

Spillway  Invert 

2618  acre-feet 

f. 

Reservoir  Surface 

Design  Top  of  Dam 

Unknown 

Current  Top  of  Dam 

97  acres 

Spillway  Crest 

-3- 

79  acres 
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g.  Embankment 


Type 
Length 
Height 
Crest  Width 
'dopes 
-Downstream 
Upstream 
Impervious  Core 
Cutoff  Provisions 
Grout  Curtain 


Earth 
2C0  feet 
26.9  feet 
48  f'oet 

3.8  H '  IV 
2.4  H :  1 V 
Unknown 
Unknown 
Unknown 


Principal  (and  Emergency)  Spillway 


Type 

Location 

Invert  Elevation* 


Three  foot  diameter  CMP 
Through  embankment 
1116.0  feet 


i.  Outlet  Works 

Type  Pump 

Location  Near  Upstream  End  of  Impoundment 


•Datum  for  field  measurements  as  per  owner’s  drawing  (Plate  IV). 


SECTION  2 
ENGINEERING  DATA 


2.1  DESIGN 


a.  Data  Available:  The  files  of  the  Commonwealth  of 
Pennsylvania',  Department  of  Environmental  Resources  (PennDER), 
were  reviewed  but  no  engineering  data  relating  to  the  original 
design  of  the  facility  were  found. 

All  available  design  and  construction  information  was  obtained 
from  representatives  of  Bethlehem  Mines  Corporation. 

b.  Design  History:  The  dam  was  designed  by  Bethlehem 
Mines  Corporation,  Ellsworth-Butler  Division. 

2.2  CONSTRUCTION 

The  Mine  No.  51  -  Pond  3  impoundment  was  constructed  in  stages 
by  the  Bethlehem  Mines  Corporation,  Ellsworth-Butler  Division, 
between  1950  and  1979.  The  inspected  impounding  embankment  was 
constructed  in  1979- 

2.3  OPERATION 

The  dam  is  designed  to  operate  without  a  dam  tender.  The 
principal  (and  emergency)  spillway  is  a  three  foot  diameter  CMP 
through  the  right  portion  of  the  embankment. 

The  outlet  works  is  an  electric  pump  through  which  partially 
clarified  water  is  pumped  back  to  the  Mine  No.  51  Preparation 
Plant,  Besides  the  return  pump,  there  are  no  facilities  to 
draw  down  the  impoundment  in  case  of  emergency. 

Performance  and  operation  records  are  not  maintained.  There  is 
no  information  available  on  the  operation  of  the  outlet  works 
pump  system. 

2.4  EVALUATION 


a.  Availability :  There  were  no  engineering  data  available 
in  the  files  of  PennDER,  Bureau  of  Dams  and  Waterway  Management. 
The  owner  provided  the  topographic  maps  and  Development  Plan 
listed  in  Appendix  B  and  reproduced  in  Appendix  E. 

b.  Adequacy :  The  available  engineering  information, 
though  greatly  limited,  was  supplemented  by  a  field  inspection 
and  supporting  engineering  analyses  and  is  considered  adequate 
for  the  purpose  of  this  Phase  I  Inspection  Report. 

c.  Validity :  There  appears  to  be  no  reason  to  question 
the  validity  of  the  limited  available  engineering  data. 


SECTION  3 
VISUAL  INSPECTION 


3. 1  FINDINGS 

a.  General:  The  field  inspection  of  Mine  No.  51  -  Pond  3 
was  performed  on  26  March  1981,  and  consisted  of: 

(1)  Visual  observations  of  the  embankment  crest  and 
slopes,  groins  and  abutments; 

(2)  Visual  observations  of  the  principal  (and 
emergency)  spillway,  including  discharge  channel; 

(3)  Transit  stadia  field  measurements  of  relative 
elevations  along  the  embankment  crest  centerline,  spillway,  and 
across  the  embankment  slopes, 

(4)  Visual  observations  of  the  embankment’s  down¬ 
stream  toe  area; 

(5)  Visual  observations  of  downstream  conditions 
and  evaluation  of  the  downstream  hazard  potential; 

(6)  Visual  observations  of  the  reservoir  shoreline 
and  watershed. 

The  visual  observations  were  made  during  periods  when  the 
reservoir  and  tailwater  were  at  normal  operating  levels. 

The  visual  observations  checklist,  field  sketch,  profiles,  and 
sections  containing  the  observations  and  comments  of  the  field 
Inspection  team  are  contained  in  Appendix  A.  Specific  obser¬ 
vations  are  illustrated  on  photographs  in  Appendix  C.  Detailed 
findings  of  the  field  inspection  are  presented  in  the  following 
sections . 


b .  Embankment : 

(1)  Crest :  The  crest  of  the  embankment  was  generally 
straight  throughout  its  length.  No  offsets  or  indications  of 
misalignment  were  observed  that  would  indicate  anomalous  movement 
of  the  embankment. 

The  crest  pitched  from  left  to  right  and  contained  a  small 
ponded  area  near  the  right  abutment.  To  the  left,  the  crest 
rose  sharply  as  it  approached  the  coarse  coal  refuse  deposit 
that  comprises  the  left  abutment. 

The  crest  was  sparsely  vegetated  and  contained  numerous  vehicle 
ruts  and  erosion  gullies.  The  erosion  appeared  to  be  the  result 
of  surface  runoff  from  the  coarse  refuse  deposit  on  the  left. 
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(2)  Upstream  Slope:  The  upstream  slope  was  sparsely 
vegetated  and  contained  numerous  erosional  gullies  caused  by 
runoff  from  the  crest  of  the  embankment.  There  was  no  indi¬ 
cation  of  slope  instability,  such  as  scarps  or  cracks,  but  the 
slope  was  somewhat  non-uniform,  being  higher  on  the  left  than 
on  the  right. 

(3)  Downstream  Slope:  The  downstream  slope  was 
sparsely  vegetated  and  contained  some  erosional  gullies,  parti¬ 
cularly  on  the  left  side  adjacent  to  the  coarse  coal  refuse 
deposit.  The  slope  was  particularly  steep  near  the  toe  on  the 
left  side  of  the  embankment.  The  slope  was  generally  uniform, 
though  locally  uneven,  and  showed  no  signs  of  slope  instability 
such  as  scarps,  cracks  or  anomalous  bulges. 

c.  Groins  (junction  of  embankment  and  abutment):  Both 
upstream  groins  contained  deep  erosional  gullies  that  appeared 

to  be  the  result  of  surface  runoff.  Delta  deposits  were  observed 
in  the  reservoir  at  the  end  of  both  upstream  groins. 

The  right  downstream  groin  appeared  to  be  in  good  condition  with 
no  sign  of  significant  erosion  or  instability. 

The  left  downstream  groin  was  ill-defined  as  the  intersection 
of  the  embankment  and  the  coarse  coal  refuse  deposit.  Consi¬ 
derable  erosion  has  occurred,  and  steep  slopes  were  observed  in 
the  refuse  materials. 

No  seepage  was  observed  in  any  of  the  groins. 

d.  Abutments :  The  left  abutment  of  Mine  No.  51  -  Pond  3 
consists  of  a  "massive  and  extensive  deposit  of  coarse  coal 
refuse.  In  the  immediate  vicinity  of  the  embankment,  the  top  of 
the  refuse  pile  is  approximately  80  feet  above  the  crest  of  the 
embankment.  The  deposit  is  L-shaped  and  approximately  2,500 
feet  long. 

The  right  abutment  consists  of  original  ground,  and  was  observed 
to  be  tree-covered  and  partially  vegetated.  Some  erosion  was 
observed,  but  there  were  no  indications  of  significant  abutment 
instability. 

The  lower  right  abutment  is  traversed  by  the  spillway  discharge 
channel  that  passes  around  the  perimeter  of  the  topographic  low 
area  that  lies  below  the  embankment. 

e.  Seepage :  No  seepage  was  observed  during  the  field 
inspection. 

f.  Downstream  Toe  Area:  The  downsteam  toe  area  of  Pond  3 
consists  of  a  'topographic  low  area  that  contains  a  fine  coal 
refuse  deposit,  a  small  pond,  a  number  of  trees,  and  a  cable 
tower  for  a  coal  refuse  tram  facility. 
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The  fine  refuse  that  lies  immediately  below  the  toe  of  the 
embankment  appears  to  be  depositions!  rather  than  colluvial, 
in  that  no  mud  waves  or  other  disturbances  indicating  post- 
depositional  movement  were  observed. 

g .  Principal  (and  Emergency)  Spillway: 

(U  Approach  Channel:  The  approach  channel  to  the 
spillway  was  clear  and  free  of  obstructions. 

(2)  Structure :  The  spillway  structure  consists  of 
a  three  foot  diameter  corrugated  metal  pipe  (CMP)  located 
approximately  ten  feet  below  the  crest  of  the  dam  near  the 
right  abutment.  The  inlet  to  the  pipe  consists  of  a  commercial 
sheet  metal  wingwall  attachment.  The  inlet  has  no  protection 
from  potential  clogging  by  debris. 

The  pipe  appears  to  have  settled  following  installation  but  is 
still  capable  of  discharging  inlet  flows,  although  some  sediment 
has  been  deposited  near  the  downstream  end  of  the  pipe. 

The  pipe  discharges  to  an  earth  cut  open  channel  in  the  right 
abutment . 


(3)  Discharge  Channel:  The  spillway  discharge 
channel  consists  of  a  small,  shallow  open  channel  that  traverses 
the  right  abutment  at  the  perimeter  of  the  topographic  low  area 
below  the  dam.  On  the  date  of  inspection,  the  channel  contained 
considerable  vegetation  and  numerous  pools  of  standing  water. 

The  channel  slopes  were  not  measured  but  appeared  to  have 
sections  where  adverse  grades  existed. 

h.  Outlet  Works:  Pond  3  is  reported  to  have  a  pump-type 
outlet  works  located  near  the  upper  end  of  the  reservoir.  The 
facility  is  used  to  provide  return  water  to  the  preparation 
plant  below  the  dam.  The  facility  was  not  observed  during  the 
field  inspection. 

i ,  Reservoir : 

(1)  Slopes:  The  slopes  of  the  reservoir  are  moderate 
to  steep  and  consist  of  natural  ground  and  coal  refuse  materials. 

On  the  right,  the  reservoir  slopes  are  formed  by  natural  ground 
and  are  wooded  or  grass-covered.  The  slopes  were  generally 
moderate  to  moderately  steep,  and  showed  no  signs  of  significant 
slope  instability. 

On  the  left,  the  majority  of  the  reservoir  shoreline  consists 
of  the  extensive  deposit  of  coarse  coal  refuse.  The  refuse  is 
banked  steeply  and  has  suffered  considerable  erosion  and  some 
slope  instability. 
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(2)  Inlet  Stream:  There  is  no  well  defined  inlet 
stream  because  of  the  impoundment’s  location  high  in  the  water¬ 
shed  . 

(3)  Sedimentation ;  Pond  3  contains  a  considerable 
volume  of  fine  coal  refuse  sediment  which  has  been  placed 
hydraulically  by  slurry  flow  from  a  pipe  that  discharges  to  the 
impoundment  from  the  lower  left  abutment  area. 

(4)  Watershed :  The  watershed  contributing  to  Pond  3 
is  comprised  mainly  of  farmland,  with  some  residential  dwellings. 
Ground  cover  consists  primarily  of  fields  with  a  small  amount 

of  woodland.  The  watershed  appeared  to  be  similar  to  that  indi¬ 
cated  on  the  most  recent  USGS  topographic  map.  No  signs  of 
major  construction  or  mining  activities  were  observed  in  the 
watershed . 

j .  Downstream  Conditions: 

(1)  Channel :  The  downstream  channel  below  Pond  3 
passes  along  the  toe  of  the  coarse  coal  refuse  deposit  that 
comprises  the  left  abutment  for  approximately  800  feet  where  it 
enters  a  stilling  pool  area.  From  the  stilling  pool,  flow  is 
to  a  small  impoundment  (West  Sedimentation  Pond)  that  has  been 
constructed  into  the  hillside  immediately  above  the  Mine  No.  51 
Preparation  Plant  complex  in  Bentleyville ,  Pennsylvania.  Dis¬ 
charge  from  the  impoundment  is  via  a  metal  pipe  decant  facility 
to  the  preparation  plant  area  below.  No  open  channel  spillway 
was  observed  in  the  vicinity  of  the  pond. 

(2)  Floodplain  Conditions;  In  the  first  3>000  feet 
below  Pond  3  there  are  no  inhabited  dwellings  that  would  be 
imperiled  by  high  flows  resulting  from  failure  of  Pond  3 
impounding  embankment.  However,  failure  of  Pond  3  may  ulti¬ 
mately  lead  to  failure  of  the  West  Sedimentation  Pond  above  the 
preparation  plant  complex,  resulting  in  considerable  damage  to 
the  industrial  facility  and  the  possible  loss  of  more  than  a 
few  lives. 

3.2  EVALUATION 


The  following  evaluations  are  based  on  the  results  of  the  visual 
inspection  performed  on  26  March  1981. 

a.  Embankment :  The  condition  of  Mine  No.  51  -  Pond  3  was 
poor.  Several  deficiencies  were  observed  which  included: 

( 1 )  Water  ponding  on  the  crest  and  erosion  at  several 
locations  on  the  crest,  upstream  and  downstream  slopes. 

(2)  Lack  of  uniform  vegetal  covering  or  other  erosion 
retarding  conditions. 


(3)  Poor  surface  drainage  conditions  on  both  abutments 
that  have  lead  to  significant  erosion  of  the  embankment  and  its 
groins . 

b.  Foundation:  The  fine  coal  refuse  sediments  observed 
at  the  downstream  toe  of  the  impounding  embankment  may  comprise 
part  or  all  of  the  embankment’s  foundation. 

c.  Principal  (and  Emergency)  Spillway:  The  spillway  was 
in  fair  condition.  Deficienies  observed  included: 

(1)  Lack  of  a  debris  control  structure  at  the 

inlet . 

(2)  Settlement  of  the  pipe  that  has  lead  to  deposi¬ 
tion  of  sediments  near  the  downstream  end. 

(3)  An  ineffective  discharge  channel  that  contained 
adverse  slopes  and  considerable  vegetation. 

d.  Outlet  Works:  The  outlet  pump  and  return  line  were 
not  examined  on  the  date  of  inspection.  However,  their  func¬ 
tionality  must  be  maintained  for  proper  operation  of  the  Mine 
No.  51  Preparation  Plant. 

e.  Reservoir  Slopes:  The  reservoir  slopes  were  observed 
to  be  moderate  to  steep  and  showed  signs  of  instability  in  the 
steeper  coal  refuse  deposits  on  the  left.  However,  the  large 
size  of  the  impoundment  zone  and  lack  of  surface  water  would 
preclude  embankment  distress  due  to  shoreline  slope  failures. 

f.  Hazard  PotentialT^Based  on  the  observed  downstream 
conditions,  Mine  No.  51  -  Pond  3  was  assigned  a  *high*  hazard 
potential  rating. 
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SECTION  4 

OPERATIONAL  FEATURES 


4. 1  PROCEDURE 

Fine  coal  refuse  slurry  is  pumped  to  the  facility  and  is  dis¬ 
charged  to  the  pond  across  the  left  abutment. 

Reservoir  pool  level  is  normally  maintained  by  the  outlet  works 
and  is  limited  by  the  invert  of  the  principal  (and  emergency) 
spillway . 

The  outlet  works  consists  of  a  submerged  pump  system  which  draws 
off  the  partially  clarified  pond  water  and  recycles  it  back  to 
the  Mine  No.  51  Preparation  Plr.nt. 

There  are  no  reported  pipes  through  the  embankment  other  than 
the  spillway  CMP. 

Normal  operating  procedure  does  not  require  a  dam  tender. 

4.2  MAINTENANCE  OF  DAM 

The  impounding  embankment  and  appurtenances  are  maintained  by 
the  Bethlehem  Mines  Corporation.  Maintenance  reportedly  consists 
of  periodically  repairing  eroded  areas  and  making  miscellaneous 
repairs  as  necessary. 

4.3  INSPECTION  OF  DAM 

The  Bethlehem  Mines  Corporation  is  required  by  the  State  of 
Pennsylvania  to  inspect  the  dam  annually  and  make  needed 
repairs . 

The  Bethlehem  Mines  Corporation  is  required  by  the  Mine  Safety 
and  Health  Administration  (MSHA)  to  inspect  the  dam  at  least 
once  every  seven  days  and  to  make  an  annual  report  and  certifi¬ 
cation  of  the  dam. 

4.4  WARNING  PROCEDURE 

There  is  no  known  warning  system  and  no  formal  emergency 
procedure  to  alert  or  evacuate  downstream  areas  upon  threat  of 
a  dam  failure. 

4.5  EVALUATION 

The  maintenance  program  should  be  continued  and  expanded. 

There  are  no  written  operation,  maintenance  or  inspection 
procedures;  nor  is  there  a  warning  system  or  formal  emergency 
procedure  for  this  dam.  These  procedures  should  be  developed 
in  the  form  of  checklists  and  step  by  step  instructions  and 
should  be  implemented  as  necessary. 


SECTION  5 

HYDROLOGY  AND  HYDRAULICS 


5.1  EVALUATION  OF  FEATURES 


a.  Design  Data:  Mine  No.  51  -  Pond  3  has  a  watershed  of 
179  acres  wh'ich  is  vegetated  primarily  by  grass  and  brushland. 
The  watershed  is  about  5,700  feet  long  and  2,000  feet  wide  and 
has  a  maximum  elevation  of  1,220  feet  (MSL).  At  maximum  normal 
pool,  the  dam  impounds  a  reservoir  with  a  surface  area  of  79 
acres  and  a  storage  volume  of  2,618  acre-feet.  Maximum  normal 
pool  level  is  maintained  at  Elevation  1116.0  by  the  inlet  of 
the  principal  (and  emergency)  spillway  conduit. 

There  were  no  design  calculations  available  related  to  spillway 
capacity.  Mine  No.  51  -  Pond  3’s  actual  spillway  capacity  was 
not  computed.  The  spillway  conduit  was  assumed  to  be  blocked 
for  purposes  of  the  routing  analysis. 

No  additional  hydrologic  calculations  were  found  relating 
reservoir/spillway  performance  to  the  Probable  Maximum  Flood  or 
fractions  thereof. 

b.  Experience  Data:  Records  are  not  kept  of  reservoir 
level  or  rainfall  amounts.  There  is  no  record  or  report  of  the 
embankment  ever  being  overtopped. 

c.  Visual  Observations:  On  the  date  of  the  field  inspec¬ 
tion,  no  serious  deficiencies  were  observed  that  would  prevent 
the  principal  (and  emergency)  spillway  from  functioning.  The 
sediment  level  at  the  time  of  the  field  inspection  was  observed 
to  be  5.4  feet  below  the  spillway  crest.  There  was  no  trash 
cage  observed  on  the  principal  (and  emergency)  spillway  inlet. 

d.  Overtopping  Potential;  Overtopping  potential  was 
investigated  through  the  development  of  the  Probable  Maximum 
Flood  (PMF)  for  the  watershed  and  the  subsequent  routing  of  *^e 
PMF  and  fractions  of  the  PMF  through  the  reservoir  and  spill*  „/ . 
The  Corps  of  Engineers  guidelines  recommends  the  Probable 
Maximum  Flood  as  the  SDF  for  ’’intermediate"  size,  "high"  hazard 
dams.  Based  on  the  observed  size  and  existing  downstream 
conditions,  Mine  No.  51  -  Pond  3  was  assigned  a  Spillway  Design 
Flood  (SDF)  of  one  PMF. 

Hydrometeorological  Report  No.  33  indicates  the  adjusted  24 
hour  Probable  Maximum  Precipitation  (PMP)  for  the  subject  site 
is  19.4  inches.  No  calculations  were  found  that  relate  the 
reservoir/  spillway  system  to  a  PMP  type  precipitation  event. 
Consequently,  an  evaluation  of  the  system  was  performed  to 
determine  whether  or  not  the  dam’s  spillway  capacity  is  adequate 
under  current  Corps  of  Engineers’  guidelines. 
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The  Corps  of  Engineers,  Baltimore  District,  has  directed  that 
the  HEC-1  Dam  Safety  Version  computer  program  be  utilized.  The 
program  was  prepared  by  the  Hydrologic  Engineering  Center  (HEC), 
U.S.  Army  Corps  of  Engineers,  Davis,  California,  July  1978. 

The  major  methodologies  and  key  input  data  for  this  program  are 
discussed  briefly  in  Appendix  D. 

The  peak  inflow  to  Mine  No.  51  -  Pond  3  was  determined  by  HEC-1 
to  be  870  cfs  for  the  PMF  (and  SDF) . 

An  initial  pool  elevation  of  1116.0  was  assumed  prior  to  com¬ 
mencement  of  the  storm. 

e.  Spillway  Adequacy:  The  capacity  of  the  combined 
reservoir  and  spillway  system  was  determined  to  be  in  excess  of 
the  PMF  by  HEC-1.  According  to  Corps  of  Engineers'  guidelines, 
Mine  No.  51  -  Pond  3's  spillway  is  "adequate." 


SECTION  6 

STRUCTURAL  STABILITY 


6.1  AVAILABLE  INFORMATION 

a.  Design  and  Construction  Data:  No  design  documenta¬ 
tion  or  calculations  were  available  for  review.  The  owner 
provided  the  topographic  maps  and  Development  Plan  that  are 
cited  in  Appendix  B  and  presented  in  Appendix  E. 

b.  Operating  Records:  There  are  no  written  operating 
records  or  procedures  for  this  dam. 

c.  Mining  Activity:  The  Pittsburgh  Coal  Seam  lies 
approximately  350  feet  below  the  dam  and  impoundment  and  has 
reportedly  been  extensively  mined. 

d.  Visual  Observations: 

(1)  Embankment :  The  field  inspection  disclosed  no 
evidence  of  a  high  ground  water  level  in  the  embankment.  There 
was  no  pronounced  "line  of  seepage";  and  no  significant  bulges, 
surface  sloughs,  or  cracking  were  observed.  Field  measurements 
indicated  a  relatively  flat  downstream  slope  of  3.8H:1V. 

The  foundation  for  the  downstream  toe  of  the  impounding  embank¬ 
ment  appeared  to  be  consolidated  fine  coal  refuse  sediments 
having  the  texture  of  fine  to  medium  sand.  The  extent  and 
underlying  condition  of  these  materials  could  not  be  determined 
visually. 

The  embankment  crest  and  slopes  were  severely  eroded  at  several 
locations  by  uncontrolled  surface  runoff.  Locally  steep  slopes 
and  associated  sloughing  were  observed  in  the  erosional  gullies. 
Vegetal  cover  was  sparse. 

(2)  Principal  (and  Emergency)  Spillway:  The  spillway 
conduit  was  functional  but  did  not  appear  to  have  a  uniform 
slope.  It  could  not  be  determined  if  this  condition  is  the 
result  of  placement  procedures  or  active  or  inactive  embankment 
settlement . 

(3)  Evidence  of  Mine  Subsidence:  None. 

e.  Performance :  No  information  was  available  on  perfor¬ 
mance  of  Mine  No.  51  -  Pond  3  impounding  embankment  since  its 
construction  in  1979. 
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6.2  EVALUATION 


a.  Design  Documents :  No  design  documentation  was 
available  to  evaluate  the  structure. 

b.  Embankment :  Based  on  the  results  of  the  visual 
observations  of  embankment  slopes,  materials  and  seepage 
conditions,  -Mine  No.  51  -  Pond  3  impounding  embankment  appears 
to  have  an  adequate  margin  of  safety  against  sliding. 

The  foundation  materials  observed  at  the  downstream  toe, 
consisting  of  fine  coal  refuse  sediments,  appear  to  be  stable 
for  existing  conditions.  However,  their  performance  under 
saturated  conditions  is  subject  to  question.  Such  saturated 
conditions  could  exist  if  the  water  level  in  the  topographic 
low  area  below  the  toe  of  the  dam  were  to  rise  by  six  feet. 

c.  Principal  (and  Emergency)  Spillway:  The  principal 
(and  emergency)  spillway  appeared  to  be  functional.  Possible 
settlement  of  the  pipe  does  not  appear  to  be  a  problem. 

d.  Seismic  Stability:  According  to  the  Seismic  Risk  Map 
of  the  United  States,  Mine  No.  51  -  Pond  3  dam  is  located  in 
Zone  1  where  damage  due  to  earthquakes  would  most  likely  be 
minor. 

A  dam  located  in  Seismic  Zone  1  may  be  assumed  to  present  no 
hazard  from  an  earthquake,  provided  static  stability  conditions 
are  satisfactory  and  conventional  safety  margins  exist. 

However,  no  calculations  were  developed  to  verify  this  assessment. 

The  seismic  stability  of  the  foundation  materials  is  subject  to 
question  for  saturated  conditions.  The  observed  materials,  if 
extensive  enough  and  saturated,  may  have  liquifaction  potential 
for  some  conditions  of  seismic  shock.  These  conditions  should 
be  investigated. 


SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS 


7.1  ASSESSMENT 


a.  Evaluation: 

(10  Embankment :  Mine  No.  51  -  Pond  3*s  embankment 
is  considered  to  be  in  fair  condition.  This  is  based  on  visual 
observations  that  revealed  deficiencies  which  included  signifi¬ 
cant  erosional  distress  of  crest  and  slope; ,  resulting  from 
uncontrolled  surface  run-off  and  a  lack  of  erosion  resisting 
vegetation. 

(2)  Foundation :  Foundation  material  observed 

at  the  downstream  toe  of  the  impounding  embankment  i3  considered 
to  be  a  potential  deficiency.  The  material  is  fine  coal  refuse 
sediments  having  the  visual  texture  of  a  uniform  fine  to  medium 
sand.  Although  apparently  stable  for  existing  conditions,  the 
static  and  seismic  stability  of  such  material  may  not  be  suffi¬ 
cient  to  support  the  embankment  under  saturated  conditions. 

(3)  Principal  (and  Emergency)  Spillway:  The  spillway 
conduit  is  considered  to  be  in  good  condition,  although  a 
non-uniform  slope  was  observed  and  no  trash  or  debrj  protection 
exists  for  the  pipe  inlet. 

The  spillway  was  assumed  to  be  inoperative  (blocked  or  collapsed) 
for  the  reservoir  routing  analysis.  Nevertheless,  the  combined 
reservoir/spillway  capacity  was  determined  by  HEC-1  to  be  in 
excess  of  the  Spillway  Design  Flood  (SDF),  which  for  a  dam  of 
this  height  and  capacity  is  the  Probable  Maximum  Flood  (PMF) . 

(4)  Downstream  Channel:  The  spillway  downstream 
channel  is  considered  to  be  in  poor  condition.  This  is  based 
on  observations  of  adverse  channel  slopes  that  would  direct 
spillway  flows  into  the  topographic  low  area  below  the  toe  of 
the  impounding  embankment. 

(5)  Emergency  Plans:  The  lack  of  a  documented  emer¬ 
gency  operation  and  warning  plan  is  considered  to  be  a  deficiency. 

b.  Adequacy  of  Information:  The  information  available 
on  design,  construction,  operation  and  performance  history  in 
combination  with  visual  observations  and  hydrology  and  hydraulic 
calculations  was  sufficient  to  evaluate  the  embankment  and 
appurtenant  structures  in  accordance  with  the  Phase  I  investiga¬ 
tion  guidelines. 

c.  Urgency :  The  recommendations  presented  in  Section  7 
should  be  implemented  immediately. 
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d.  Necessity  for  Additional  Data/Evaluation:  Additional 
engineering  information  is  required  to  adequately  evaluate  the 
stability  of  the  impounding  embankment. 

7.2  RECOMMENDATIONS 


a.  Additional  Investigations:  It  is  recommended  that 
the  owner  immediately  retain  the  services  of  a  registered  pro¬ 
fessional  engineer  knowledgeable  and  experienced  in  the  design 
and  construction  of  earth  dams  to  investigate  the  extent  and 
stability  of  the  fine  coal  refuse  sediments  that  may  comprise 
the  foundation  of  part  or  all  of  the  impounding  embankment. 

b.  Remedial  Work.  The  Phase  I  Inspection  of  the  Mine  No. 
51  -  Pond  3  impounding  embankment  also  disclosed  several  other 
deficiencies  which  should  be  corrected.  These  include: 

(1)  Repairing  sloughing  and  erosion  of  the  embankment 
crest,  slopes  and  groins. 

(2)  Providing  adequate  protection  against  future 
erosion  of  the  crest,  slopes  and  groins. 

(3)  Providing  protection  for  the  spillway  inlet  from 
clogging  by  trash  and  debris. 

(4)  Improving  the  drainage  characteristics  of  the 
spillway  discharge  channel. 

c.  Emergency  Operation  and  Warning  Plan:  Concurrent 
with  the  additional  investigations  recommended  above,  the  owner 
should  develop  an  Emergency  Operation  and  Warning  Plan  including 

(1)  Guidelines  for  evaluating  inflow  during  periods 
of  heavy  precipitation  or  runoff. 

(2)  Procedures  for  around-the-clock  surveillance 
during  periods  of  heavy  precipitation  or  runoff. 

(3)  Procedures  for  drawdown  of  the  reservoir  under 
emergency  conditions. 

(4)  Procedures  for  notifying  downstream  residents 
and  public  officials,  in  case  evacuation  of  downstream  areas  is 
necessary . 

d.  Maintenance  and  Inspection  Procedures:  The  owner 
should  develop  written  maintenance  and  inspection  procedures  in 
the  form  of  checklists  and  step-by-step  instructions. 


APPENDIX  A 


VISUAL  INSPECTION  CHECKLIST 


VISUAL  OBSERVATIONS  CHECKLIST  I 
(NON-MASONRY  IMPOUNDING  STRUCTUIE) 
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APPENDIX  C 


PHOTOGRAPHS 


PHOTO  DESCRIPTIONS 


Photo 

1 

Pond  Overview  taken  from  top  of  ooarse  ooal  refuse 
deposit . 

Photo 

2 

Embankment  Crest  taken  from  coarse  coal  refuse 
deposit. 

Photo 

3 

Upstream  Slope. 

Photo 

4 

Downstream  Slope  showing  fine  coal  refuse  deposit  at 
toe. 

Photo 

5 

Principal  (and  Emergency)  Spillway  Entrance. 

Photo 

6 

Principal  (and  Emergency)  Spillway  Exit. 

Photo 

7 

Spillway  Discharge  Channel. 

Photo 

8 

Diversion  Ditch. 

Photo 

9 

Erosion  Channel,  Right  Upstream  Groin. 

Photo 

10 

Erosion  Channel,  Left  Downstream  Groin. 

Photo 

11 

Pend  at  toe  of  embankment. 

Photo 

12 

Downstream  Overview,  from  top  of  coarse  coal  refuse 

deposit . 

Photo 

13 

Downstream  Channel  above  West  Sedimentation  Pond. 

Photo 

14 

Downstream  Hazard,  Conrail  railroad  bridge  below  Mine 

No.  51  Preparation  Plant. 

Photo 

15 

Downstream  Hazard,  West  Sedimentation  Pond  above  Mine 

No.  51  Preparation  Plant. 

Photo 

16 

Downstream  Hazard,  Mine  No.  51  Preparation  Plant. 
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APPENDIX  D 

HYDROLOGY  AND  HYDRAULICS 
ANALYSES 


APPENDIX  D 

HYDROLOGY  AND  HYDRAULICS 
ANALYSES 


Methodology:  The  dam  overtopping  analysis  was  accomplished 
using  the  systemized  computer  program  HEC-1  (Dam  Safety  Version), 
July  1978,  prepared  by  the  Hydrologic  Engineering  Center,  U.S. 
Army  Corps  of  Engineers,  Davis,  California.  A  brief  description 
of  the  methodology  used  in  the  analysis  is  presented  below. 

1.  Precipitation:  The  Probable  Maximum  Precipitation 
(PMP)  is  derived  and  determined  from  regional  charts  prepared 
from  past  rainfall  records  including  "Hydrometeorological 
Report  No.  33”  prepared  by  the  U.S.  Weather  Bureau. 

The  index  rainfall  is  reduced  from  10%  to  20J  depending  on 
watershed  size  by  utilization  of  what  is  termed  the  HOP  Brook 
adjustment  factor.  Distribution  of  the  total  rainfall  is  made 
by  the  computer  program  using  distribution  methods  developed  by 
the  Corps. 


2.  Inflow  Hydrograph:  The  hydrologic  analysis  used  in 
development  of the  overtopping  potential  is  based  on  applying  a 
hypothetical  storm  to  a  unit  hydrograph  to  obtain  the  inflow 
hydrograph  for  reservoir  routing. 


The  unit  hydrograph  is  developed  using  the  Snyder  method.  This 
method  requires  calculation  of  several  key  parameters.  The 
following  list  gives  these  parameters,  their  definition  and  how 
they  were  obtained  for  these  analyses. 

Parameter  Definition  Where  Obtained 

Ct  Coefficient  representing  From  Corps  of 

variations  of  watershed  Engineers* 


L*  Length  from  centroid  of 

watershed  to  spillway 


From  USGS 
7.5  minute 
topographic  map 


Cp  Peaking  coefficient 


From  Corps  of 
Engineers* 


A 


Watershed  size 


From  USGS 
7.5  minute 
topographic  map 


D1 


3.  Routing :  Reservoir  routing  is  accomplished  by  using 
Modified  Puls  routing  techniques  where  the  flood  hydrograph  is 
routed  through  reservoir  storage.  Hydraulic  capacities  of  the 
spillway  and  the  crest  of  the  dam  are  used  as  outlet  controls 
in  the  routing. 

The  hydraulic  capacity  of  an  outlet  works  can  either  be  calcu¬ 
lated  and  input  or  sufficient  dimensions  input  and  the  program 
will  calculate  an  elevation-discharge  relationship. 

Storage  in  the  pool  area  is  defined  by  an  area-elevation  rela¬ 
tionship  from  which  the  computer  calculates  storage.  Surface 
areas  are  either  planimetered  from  available  mapping  or  USGS 
7.5  minute  series  topographic  maps  or  taken  from  reasonably 
accurate  design  data. 

4.  Dam  Overtopping:  Using  given  percentages  of  the  PMF 
the  computer  program  will  calculate  the  percentage  of  the  PMF 
which  can  be  controlled  by  the  reservoir  and  spillway  without 
the  dam  overtopping. 


*Developed  by  the  Corps  of  Engineers  on  a  regional  basis  for 
Pennsylvania. 
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HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  Predominately  farmland. 

ELEVATION-TOP  OF  MAXIMUM  NORMAL  POOL 

(STORAGE  CAPACITY):  1116.0  (2618  aore-feet) _ 

ELEVATION-TOP  FLOOD  CONTROL  POOL 

(STORAGE  CAPACITY):  1126.4  (3496  aore-feet) _ 


ELEVATION-MAXIMUM  DESIGN  POOL:  Unknown 


ELEVATION-TOP  DAM:  1126.4  (minimum) 

OVERFLOW 

SECTION  (Principal  and  Emergency 

Spillway) 

a. 

Elevation  1116.0 

b. 

Type  Three  foot  diameter  CMP 

G. 

Width  N/A 

d. 

Length  N/A 

e. 

Location  Spillover  Through  Embankment 

f. 

Number  and  Type  of  Gates  None 

OUTLET  WORKS  AND  DRAWDOWN  FACILITY 

a. 

Type  Submerged  pump 

b. 

Location  Near  upstream  end  of 

pond 

c. 

Entrance  Invert  Unknown 

d. 

Exit  Inverts  Unknown 

HYDROMETEOROLOGICAL  GAGES 

a. 

Type  None 

b. 

Location  N/A 

c. 

Records  None 

MAXIMUM  REPORTED  NON-DAMAGING 

DISCHARGE  None  reported 
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HEC-1  DAM  SAFETY  VERSION 
HYDROLOGY  AND  HYDRAULIC  ANALYSIS 
DATA  BASE 


NAME  OF  DAM:  Mine  No.  51  -  Pond  3 
Probable  Maximum  Precipitation  (PMP) 

Drainage  Area 

Reduction  of  PMP  Rainfall  for  Data  Fit 
Reduce  by  20*,  therefore  PMP  rainfall 

Adjustments  of  PMF  for  Drainage  Area  (Zone  7) 
6  hrs. 

12  hrs. 

24  hrs. 

48  hrs. 


NDI  NO.  PA  00863 
24.2* 

0.28  sq.  mi. 

0.8  (24.2) 
=19.4  inches 


102% 

120* 

130* 

140* 


Snyder  Unit  Hydrograph  Parameters 
Zone 


L 

tp  =  Ct  U')°-6 

Loss  Rates 

Initial  Loss 
Constant  Loss  Rate 


29 


«* 


0.5 

1.6 

0.47  mile 
1.02  hours 


1.0  inch 
0.05  inch/hour 


Base  Flow  Generation  Parameters 
Flow  at  Start  of  Storm 
Base  Flow  Cutoff 
Recession  Ratio 


1.5  cfs/sq.mi=0.42  cfs 
0.05  x  Q  peak 
2.0 


Spillway  Data 
Diameter 

Freeboard  (minimum) 
Flow  Control 
Discharge  Capacity 


3  feet 
10.4  feet 

Not  calculated*  * 


*  Hydrometerological  Report  33 

**  Hydrological  zone  defined  by  Corps  of  Engineers,  Baltimore 
District,  for  determining  Snyder’s  Coefficients  (Cp  and  Ct). 

PMF  Reservoir  routing  performed  assuming  pool  level  is  at 
principal  spillway  invert  and  that  pipe  is  blocked. 
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PROBABLE  MAXIMUM  FLOOD  PMF/UNIT  HYDROGRAPH  BY  SNYDER'S  METHOD 


NQ 

NHR 

NMIN 

IDAY 

JOB  SPECIFICATION 

IHR  DUN  METRO 

IPLT 

IPRT 

NSTAN 

300 

0 

10 

0 

0 

0 

0 

0 

-4 

0 

JOPER 

5 

NWT 

0 

LROPT 
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TRACE 

0 

MULTI-PLAN  ANALYSES  TO  BE  PERFORMED 
NPLANs  1  NRTXO>  2  LRTIQb  1 
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smos=  i.oo  0.50 


SUB-AREA  RUNOFF  COMPUTATION 


INFLOW  HYDROGRAPH  FOR  MINE  51.  POND  3 


JPRT  INAME  ISTAGE  IAUTO 


1 

0 

0 

0 

HYDROGRAPH  DATA 

TAREA 

SNAP 

TRSDA 

TRSPC 

0.28 

0.0 

0.28 

0.0 

PRECIP  DATA 

PMS 

R6 

R12 

R24 

24.20 

102.00 

120.00 

130.00 

TRSPC  OOHPUTED  BY  THE  PROGRAM  IS  0.800 


[jQSS  DATA 

-»  ■£?  ■ss  To"  ts  *s  •s  w  ■sr 

UNIT  HYDROGRAPH  DATA 
TP=  1.02  CPs0.50  NTAs  0 


STRTQs  -1 .50 


RECESSION  DATA 
QRCSNs  -0.05 


RTIORs  2.00 


UNIT  HYDROGRAPH  48  END-OF-PERIOD  ORDINATES,  LAG.  1.02  HOURS,  CP=  0.50  VOU  1.00 


HO.  DA  HR.MN  PERIOD  RAIN  EXCS  LOSS 


END-OF- PERIOD  FLOW 
COMP  Q  MO.E 


82. 

72. 

64. 

24. 

21. 

19. 

7. 

6. 

6. 

2. 

2. 

2. 

1. 

EXCS 

LOSS 

COMP  Q 

24.68 

2.42 

26604. 

PEAK  OUTFLOW  IS 
PEAK  OUTFLOW  IS 


mM«MH  «•«•«« 

HYDROGRAPH  ROUTING 
ROUTING  AT  MINE  51,  POND  3 


ISTAQ 

2 

ICOMP 

1 

IECON 

0 

ITAPE  JPLT 

0  0 

JPRT 

0 

INAME 

1 

ISTAGE 

0 

ROUTING  DATA 

LSTH 

r\ 

CLOSS 

AVG 

IRES 

ISAME  IOPT 

IPMP 

0.0 

0.0 

1 

1  0 

0 

U 

NSTPS 

1 

NSTDL 

0 

LAG 

0 

AM3KK  X 

0.0  0.0 

TSK 

0.0 

STORA 

-1116. 

ISPRAT 

0 

CAPACITYs 

0. 

61. 

290. 

736. 

1538. 

2088. 

3838. 

ELEVATION* 

1020. 

1040. 

1060. 

1080. 

\ 

1100.. 

1120. 

1130. 

CREL 

SPWID 

COQW 

EXPW 

ELEVL 

OOQL 

CAREA 

1116.0 

0.0 

3-1 

1.5 

0*0 

0.0 

0.0 

DAM  DATA 

TOPEL  GOOD  EXPD  DAMWID 
1126.4  3.1  1*5  200. 


0.  AT  TEC  50.00  HOURS 
0.  AT  TIME  50.00  HOURS 
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PEAK  FLOW  AND  STORAGE  (END  OF  PERIOD)  SUMMARY  FOR  MULTIPLE  PLAN-RATIO  ECONOMIC  COMPUTATIONS 
FLOWS  IN  CUBIC  FEET  PER  SECOND  (CUBIC  (ETERS  PER  SECOND) 

AREA  IN  SQUARE  MILES  (SQUARE  KILOMETERS) 


RATIOS  APPLIED  TO  FLOWS 


OPERATION 

STATION 

AREA  PLAN  RATIO  1 

RATIO  2 

1.00 

0.50 

HYDROGRAPH  AT 

1 

0.28  1 

869. 

435. 

( 

0.73)  ( 

24.61 )( 

12.31)( 

ROUTED  TO 

2 

0.28  1 

0. 

0. 

( 

0.73)  -  ( 

0.00) ( 

0.00)( 

SUMMARY  OF  DAM  SAFETY  ANALYSIS 

PLAN  1  , 

INITIAL  VALUE 

SPILLWAY  CREST  TOP  OF  DAM 

ELEVATION 

1116.00 

1116.00 

1126.40 

STORAGE 

2618. 

2618. 

3496. 

OUTFLOW 

0. 

0. 

0. 

RATIO  MAXIMUM 

MAXIMUM  MAXIMUM 

MAXIMUM 

DURATION 

TIME  OF 

TIME  CF 

OF 

RESERVOIR 

DEPTH 

STORAGE 

OUTFLOW 

OVER  TOP 

MAX  OUTFLOW 

FAILURE 

PMF 

W.S.ELEV 

OVER  DAM  AC-FT 

CFS 

HOURS 

HOURS 

HOURS 

1.00 

1120.99 

0.0 

2982. 

0. 

0.0 

50.00 

0.0 

0.50 

1118.69 

0.0 

2800. 

0. 

0.0 

50.00 

0.0 

pcj 


LIST  OF  PLATES 


Plate  I  Regional  Vicinity  Map. 

Plate  II  Topographic  Map  of  Ellsworth  Area  for 

Bethlehem  Mines  Corporation,  Ellsworth  Division, 

.  dated  May  1974,  Sheet  1  of  3,  revised  March  1980. 

Plate  III  Topographic  Map  of  Ellsworth  Area  for 

Bethlehem  Mines  Corporation,  Ellsworth  Division, 
dated  May  1974,  Sheet  2  of  3,  revised  March  1980. 

Plate  IV  Development  Plan,  Stage  I,  Proposed  Coal  Refuse 

Disposal  Facility,  Mine  No.  51,  Ellsworth, 
Pennsylvania,  Drawing  No.  75-681-E7,  Figure  No.  4. 
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THIS  MAP  PREPARED  BY  PMQTOGRAMMETRIC  METHODS 
MOM  AERIAL  PHOTOQRAPHY  DATED  NOVEMBER  20,  1 *7 » 
•Y  L  ROBERT  KIMBALL,  CONSULTING  ENGINEERS, 
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THIS  MAP  IN  PART  REVISED  PROM  NEW  AERIAL 
PWOTOORAPHY  DATED  FEBRUARY.  27,  IS7S,  MARCH  27,  IS  SO 
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—  STAGE  I  SLURRY @  EL.  1 103.3 


DECANT  PIPE  REMOVED  AT 
START  OF  STAGE  ZEET 
(SEE  DWG  75-681- Ell) - 


CONVEYANCE  CHANNEL  FROM 
DECANT  PIPE  (SEE  TEMPORARY 
DIVERSION  DITCH  DETAILS  ON 
DWG.  75 -681- £12) - 
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SPRING  COLLECTION  i 
EXISTING  SEEPS  (3K 
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REGRADED  BENCHES 
IN  EXISTING  SLOPE 
FOR  EROSION  CONTROL 
(SEE  uHG.  75-68I-EI2 ) 


Spillway  channcL 

RIPRAP  STILLING  POOL 
CONSTRUCTED  AT  START  . 

OF  STAGE  I  (SEE  DWG. 75-6^1-EI  I) 
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TEMPORARY  COLLECTION  DITCH 
MAINTAINED  AT  REAR  OF  FILL  AREA 
DURING  ADVANCEMENT  OF  ALL  LIFTS. 
(SEE  OWa  75-68I-EI2) 


SPRING  COLLECTION  DRAINS  AT 
EXISTING"  SEEPS  (SEE%pWG.  75-68ItEI2) 


-PERIPHERAL  DITCH 
.(SEE  DWG.TO-681-EI2) 


(NTERNA1.  DRAIN 
(SEE  DWG.  75-6BI-EI2} 


LIMIT  OF  STAGE  I.  EMBANKMENT 


-SLOPE  BENCHES  TO  DRAIN  AT 
MINIMUM  OF  1% 


HAUL  ROAD,-- 
RELOCATION 
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-EAST  S4DJMENTAT ION  ROND 
(SEE  DWG. 


BENEATH 
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STAGE  X  =  1.9  YEARS 


NOTES  ■ 

1  FOR  SECTION  A- A,  B-B,  AND  C-C.  Stt  DWG. 

75  -  661 -E 10. 

2  COARSE  REFUSE  PRODUCTION  *  428,000  Wn/yf. 

COARSE  REFUSE  DRY  DENSITY*  100  p«( 
FINE  REFUSE  PRODUCTION  ■  66,000  lon/yr. 

FINE  REFUSE  DRY  DENSITY  •  40  pcf 

3.  SLURRY  LEVELS  DURING  STAGES  REPRESENT 
AVERAGE  POND  ELFVATION. 

4  YEAR  0  *  1976 
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BETHLEHEM  MINES  CORPORATION 
MINE  NO  51 

ELLSWORTH  ,  PENNSYLVANIA 
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APPENDIX  F 


GEOLOGY 


GEOLOGY 


Geomorphology 

Mine  No.  51  -  Pond  3  is  located  within  the  Pittsburgh  Plateau 
section  of  the  Appalachian  Plateau  Physiographic  Province. 

This  area  is-  characterized  by  gently  folded  sedimentary  rocks 
which  have  been  incised  by  streams  to  form  steep  sided  valleys. 
The  site  is  located  near  the  head  of  an  unnamed  tributary  to 
Pigeon  Creek.  The  valley  bottom  of  the  unnamed  tributary  is 
about  200  feet  below  the  adjacent  hilltops.  These  rounded 
hilltops  are  at  Elevation  1200  to  1300  feet,  and  in  a  regional 
sense  are  part  of  a  broad,  undulating  plateau. 

Structure 

The  site  lies  on  the  western  flank  of  the  Waynesburg  Syncline, 
the  axis  of  which  plunges  to  the  southwest.  Strata  in  the 
immediate  vicinity  of  the  dam,  however,  are  practically  flat 
lying.  Faulting  has  not  been  documented  in  the  area  of  the  dam 
and  no  observations  were  made  that  would  indicate  faulting  in 
the  rocks  outcropping  around  the  dam. 

Stratigraphy 

Rocks  outcropping  in  the  immediate  vicinity  of  the  site  belong 
to  the  Pennsylvanian  Age  Monongahela  Formation  and  the  Permian 
Age,  Waynesburg  and  Washington  Formations.  The  major  rock 
types  in  all  these  formations  are  cyclic  sequences  of  shale, 
limestone,  sandstone,  and  coal. 

Mining  Activity 

The  Pittsburgh  Coal  Seam,  the  lowermost  unit  of  the  Monongahela 
Formation,  lies  about  350  feet  below  the  crest  of  the  dam  and 
has  been  deep  mined  beneath  the  dam  and  impoundment.  The 
Waynesburg  Coal  Seam,  which  is  the  lowermost  unit  of  the 
Waynesburg  Formation,  lies  beneath  the  dam  at  an  elevation  of 
about  1060  but  has  not  been  surface  or  deep  mined  to  date. 
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